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ABSTRACT 

METHOD AND APPARATUS FOR IMAGING AN OBJECT AND 
A DELIVERING DEVICE FOR LOW COHERENCE OPTICAL RADIATION 
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The invention relates to studies of internal structures of objects with the aid of optical 
means. According to the invention an optical system (15) of the delivering device for low 
coherence optical radiation, in a particular embodiment, an optical fiber probe (8), includes at 
least two lens components (19), (20), which have a positive focal power and are positioned 

10 substantially confocally. This ensures a constant propagation time for the low coherence 

optical radiation propagating from a given point of the transverse scanning surface (28) or (39) to 
a corresponding conjugate point of the image plane (22). That provides elimination of the 
transverse scanning related aberration of the optical path length for low coherence optical 
radiation directed towards the object (1 1) both for a flat transverse scanning surface (28) and for 

1 5 a transverse scanning surface (39) having a curvature. In another embodiment, together with the 
substantially confocal arrangement of lens components (19), (20), the longitudinal scanning is 
performed by varying the optical path length for the low coherence optical radiation propagating 
from the transverse scanning surface (28) to the optical system (15), i.e., from the end face (17) 
of the distal part (18) of the optical fiber (14) to the optical system (15). To achieve this, a device 

20 for longitudinal scanning (10) is incorporated into the optical fiber probe (8). This ensures a 
corresponding shift of the focusing position of the low coherence optical radiation during 
longitudinal scanning, i.e., allows for alignment of the focusing position of the low coherence 
optical radiation with the position of the coherence gate and, consequently, their simultaneous 
movement. 



30 

8108131 



(12) ME^YHAPOflHA* 3AABKA, OnYEJIHKOBAHHAfl B COOTBETCTBMH C 
^OrOBOPOM O IIATEHTHOfi KOOIIEPAUHH (PCT) 



<!9) BCEMHPHAH OPrAHIBAUHfl 
HHTEJUlEKTYAJlbHOft COECTBEHHOCTll 

McKnyHapOAHOc 6iopo 



(43) A^ Ta McacayHapoflHofl ny6jiHicauHn: 
18 aeKa6pn 2003 (18.12.2003) 




(10) HoMep MwcflyHapojiHOR ny6JiHKauHii: 

WO 03/104845 Al 



Victorovich, Nizhny Novgorod (RU)|. OEJIbA- 
UlTCflH OeJiHicc HcaaKOBH4 (RU/RUJ; 6624 
Aintrcc Park Drive, apt. 203. Cleveland Ohio, 44143 
(US) [FELDCHTE1N, Felix Isaakovich, Moscow 
(US)]. 

(22) Aara Me^vHapo.Hoft no fl aH M : ^ ^ {0AM2m) (74) AreHT ; j,yrilHA Bepra A-haobhb; 603093 Hh*. 



(51) MwoyHapoAHaa naTCHTHaw K/iaccH(J>MKamis 7 : 

GO I B 9/02, G02B 26/08, A6 1 B 6/00 

(21) Hoiwep MKKayHapojiHofl 3Bsbkh: PCT/RU 03/002 52 



(25) fliwic noABMH: pycocnH 

(26) flswK nyoViHKflUHH: pyccKMR 

(30) AaHHwe o npMopHTcTe; 

20O2U4935 7 hiohs 2002 (07.06.2002) RU 

(71) 3aSIBHTCAHH 

(72) H3o6peraTeJiH: TEJIHKOHOB TpHropHfi BajitHTH- 

hobhh (RU/RU]; 603136 HhtkhhA HoBropoa, yn. 
TepoH BbiKOBa, /i. 3, kb. 19 (RU) (CELIKONOV, 
'Grigory Valcntinovich, Nizhny Novgorod (RU)]. 
TEJIMKOHOB BajieHTHH MHxafi.iOBHM (RU/RU]; 
603136 HhwhhR HoBropoa, yn. Tepos BuKOBa, a. 3. 
kb. 19 (RU) [CELIKONOV, Valentin Mikhailovichr 
Nizhny Novgorod (RU)]. MflKOB A/ieKcett Bmicto- 
Pobmm IRU/RU]; 603089 Hhwhhm Hoaropoii, yn. 
ArpoHOMHMecKaa, a. 8 (RU) [MYAKOV, Alexsey / 



HMfl HoBropoA yn. YnbSHOBa, a. 46 (RU) [LUGI- 
NA» Berta Davidovna, Nizhny Novgorod (RU)I- 

(81) YicaiaHHwe rocyAapCTBa (uat^uoHanbHo): CA, JP. US. 

(84) yKasaHMbie rocyaapcTBa (peeuoncuibHo): eBponcR- 
ckhR naTCHT (AT, BE, BG, CM CY, CZ, DE. DK, 
EE, ES. FI, FR, GB, GR, HU, IE. IT. LU. MC. NL, 
PT, RO, SE, SI, SK.TR). 



Ony&nHKOBaHa 

C omuemoM o MeotcdynapodHOM noucKe. 



B omuouteHuu deyxByKeeanbtx Kodoe. Kodoe rubtKoe u dpy- 
eux coKpau\eHiiu cm. vUohchchur k Kodau u coKpau(eniuut», 
ny6nuKyeMt*e e Hanwie KaoKdozo onepedHoeo ebtnycKa Bton- 
AemeHX PCT. 



(54) Title- MFlHQn EQR-QBT AI N IN fi THE IMAGE OF AN OBJECT. DE V ICE FOR CARRYING OUT SAID METHOD 
AND DEVICE FQR DELI VFR 1NG LOW COHERE NT OPTICAL RADIATION 



(54) Ha^BaHHe H3o6pereHH«: COOCOB nOJIYHEHH* IttOEPAKEHK* OBTjEKTA, YCTPOMCTBO AM ErO 
OCyiUECTBJIEHKJl W YCTPOftCTBO AOCTABKH HM3KOKOrEPEHTHOfO OflTHMECKOrO M3JlYMEHMil 



F1+F2 



20 



2 




i 




N2 


Nl 








f 





-43 



^ (S^Tbstrac^The invention relates to the study of the internal structure of objects with the aid of optical means. The inventive 
optkaTsTSTcm for a device for delivering low coherent optical radiation is embodied in the form of at least two lens components 

ir> 09 20) which are arranged approximately confocalty and have a positive optical power, thereby ensuring the constancy of the 

5£ travel time of the radiation from a set point on a surface (28) of a transverse scanning to a corresponding conjugate point on an 

0© image plane The structure of the system also ensures the correction of the aberration of the optical path of the radiation which 

2 is directed towards a studied object, said aberration being associated with a transverse scanning irrespective the surface (28) 

2 thereof is flat or curved. In another embodiment of the system, wherein the components (19, 20) are arranged confocally, the 

^ longitudinal scanning is carried out by modify ing the optical path of the radiation from the surface (28) to the optical system 

2 i e from the end surface (17) of the distal section of an optical fibre lo the optical system. For this purpose, a device (10) for 

S longitudinal scanning is arranged inside an optofibre probe, thereby making it possible to offset accordingly the radiation 

O feeding point during the longitudinal scanning of the studied object, i.e. make it possible to superpose the position of the 

^ radiation focusing point with the position of a coherence window, and therefore simultaneously displace them. 
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